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Preliminary  tests  were  begun  in  1946  to  determine  the  effectiveness 
of  TDE  in  protecting  plants  from  attack  by  adult  Japanese  beetles 
(Popillia  japonica  Newm.  )  and  for  controlling  the  larvae  in  the  soil.     In 
these  tests  TDE  was  compared  with  DDT. 


Control  of  Adult  Beetles 

In  August  19  46  comparative  tests  were  made  with  TDE  and  DDT  to 
control  adult  beetles  in  a  30-acre  field  of  hybrid  corn  near  Lebanon,    Pa. 
The  field  was  divided  into  8-row  plots  of  detasseled  plants.     Each  plot 
was  separated  by  2  rows  of  plants  that  had  not  been  detasseled,    and  each 
row  was  1,200  feet  long.     Both  insecticides  were  in  the  form  of  25-percent 
emulsion  concentrates.     These  were  diluted  with  an  equal  volume  of  water 
and  applied  by  airplane  at  the  rate  of  approximately  1  l/3  gallons,    or  about 
1  pound  of  toxicant,  per  acre.  The  airplane  was  flown  within  5  feet  of  the 
tops  of  the  plants;  good  coverage  was  obtained,    with  practically  no  drift 
from  plot  to  plot.     The  density  of  the  population  in  the  plots  at  various 
intervals  after  treatment  was  estimated,    50  plants  being  selected  at 
random  in  each  plot  and  the  number  of  beetles  on  the  plants  determined 
(table  1). 

Table  1.  --Comparative  effectiveness  of  TDE  and  DDT  in  controlling 
Japanese  beetles  on  corn  when  applied  in  emulsions  at  the  rate  of 
1  pound  of  the  toxicant  per  acre  by  airplane.     Lebanon,    Pa.  ,    1946 
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Table  2.  --Distribution  of  DDT  in  a  cornfield  sprayed  with  a  mist 
blower  from  the  end  of  the  field.     Lebanon,    Pa.  ,    1947 


DDT  applied 
(pounds  per 
plot) 
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The  numbers  of  beetles  in  the  central  100  feet  of  rows  1,  10,  20,  40, 
60,  80,    and  100  of  each  plot  were  determined  before  the  sprays  were 
applied  and  at  intervals  thereafter.     Until  August  11  the  beetles  were 
found  on  the  ears  and  leaves  of  the  corn  and  on  the  weeds  in  the  rows; 
on  August  11  practically  all  the  beetles  were-  on  the  silk.     Prior  to 
August  11  all  beetles  on  the  corn  and  on  the  weeds  in  the  row  were 
counted;  on  August  11  only  the  beetles  on  the  silk  were  counted.     The 
quantities  applied  and  the  beetle  counts  are  summarized  in  table  3. 

Although  beetles  were  not  scattered  uniformly  over  the  field,    a 
progressive  increase  in  numbers  during  the  silking  period  was  expected. 
This  did  occur  in  row  100,    where  none  of  the  sprays  had  any  significant 
effect  on  the  population. 

Each  of  the  sprays  had  a  definite  contact  action  and  reduced  the  beetle 
populations  within  24  hours  after  treatment.     The  extent  of  the  reduction 
was  dependent  upon  the  insecticide  used  and  the  distance  the  beetles  were 
from  the  sprayer.     In  the  1st  and  10th  rows  no  beetles  were  found  within 
24  hours  in  any  of  the  plots  sprayed  with  DDT;   42  beetles  were  found  in 
plot  1,    sprayed  with  a  total  of  1.  47  pounds  of  TDE  in  two  applications; 
2  in  plot  2,    which  received  a  total  of  2.68  pounds  of  TDE;  and  29  in 
plot  3,    which  received  3.55  pounds  of  TDE.     Some  contact  action  of 
TDE  was  observed  in  the  40th  row  and  of  DDT  in  the  80th  row. 

The  spray  deposits  did  not  prevent  beetles  from  coming  into  the 
plots,    and  4  to  6  days  after  the  spraying  some  beetles  were  found  in 
practically  all  the  rows.     The  increase  in  the  population  was  definitely 
less  rapid  in  the  DDT-sprayed  plots  than  in  those  sprayed  with  TDE. 

The  important  factor  to  consider  in  growing  hybrid  corn  is  the  extent 
to  which  the  developing  ears  are  protected  from  attack  by  the  beetles. 
On  August  8,    6  days  after  the  last  spray  was  applied,    the  numbers  of 
ears  with  and  without  beetles  on  them  were  determined  in  the  central 
100  feet  of  rows,    1,  10,  20,  30,  40,  60,    and  80  in  each  plot.     The  average 
number  of  ears  counted  in  this  distance  was  101.     The  extent  to  which 
the  ears  were  infested  is  summarized  in  table  4.     A  total  of  3.55  pounds 
of  TDE  per  plot,    applied  in  two  sprays  5  days  apart,    was  less  effective 
than  1.05  pounds  of  DDT  applied  in  the  same  manner.     There  was  some 
protection  as  far  as  the  60th  row  in  the  plots  sprayed  with  DDT  but  none 
in  the  10th  row  sprayed  with  TDE.     Although  applying  the  sprays  with  a 
mist  blower  from  the  side  of  the  field  does  not  seem  to  be  adequate, 
the  results  show  that  TDE  was  definitely  inferior  to  DDT. 


-  4  - 


'I  al 

non,    i 


Ins«  !> 


I'-iunds  of 

toxicant  applied     lJ 
af- 


1st 
sp: 


2nd 


Number  of  beetles  per  100  feet  of 
ro>.  d  distan  m 

d 


spraying     i  st    ioth 
*     row 


20t:  -i0thl80th 


row 


■ 


- 


1 


TDE 


0.  47 


1.11 


■ 


1.00 


1.  57 


2.03 


.  5  3 


1. 00 


:  . 


0 

156 

0 

8 

0 

12 

0 

1 

0 

16 

0 

5 

0 

9 

4 

47 

104 

205 

66 

313 

33 

1 

2 

24 

30 

178 

150 

6 

52 

428 

167 

308 

201 

0 

19 

70 

0 

0 

82 

10 

1 

0 

0 

0 

3 

13 

4 

8 

45 

319 

1 

0 

2 

18 

85 

6 

17 

225 

168 

298 

• 

0 

98 

31 

260 

1 

0 

22 

3 

26 

4 

B 

165 

106 

206 

63 

1 

0 

7 

6 

11 

255 

0 

135 

16 

106 

9 

33 

1 

1 

0 

0 

6 

0 

4 

6 

64 

1 

0 

6 

17 

106 

0 

77 

14 

1 

0 

8 

4 

B 

8 

61 

88 

1 

0 

6 

I 

. 

1 

' 

4 

1 

-5- 


Table  4.  --Comparative  control  of  Japanese  beetles  on  ears  of  hybrid 
corn  with  TDE  and  DDT  applied  with  a  mist  blower.  Lebanon,  Pa. 
1947 


Insecticide 


Total  pounds 

of  toxicant 

per  plot 


Percent  of  ears  infested  6  days  after  last 
spray  in  indicated  rows  from  western 
side  of  field 
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Preliminary  tests  were  made  also  during  the  summer  of  1947  to 
compare  the  effectiveness  of  TDE  and  DDT  as  protective  sprays  against 
the  beetles  on  peaches.     On  July  14,    in  a  generally  infested  orchard  near 
Shiloh,   N.   J.  ,   five  J.   H.   Hale  peach  trees  were  sprayed  with  2  pounds  of 
50 -percent  TDE  wettable  powder  per  100  gallons  of  water  and  five  with 
2  pounds  of  50-percent  DDT  wettable  powder;  the  remainder  of  the  trees 
were  sprayed  with  other  materials  or  were  left  unsprayed.     All  sprays 
were  applied  with  a  small  orchard  sprayer.     Shortly  after  the  sprays  had 
been  applied,    many  dead  or  dying  beetles  were  found  beneath  all  the  trees. 
During  the  next  10  days  no  beetles  were  found  on  the  trees  sprayed  with 
DDT  and  only  an  occasional  beetle  on  those  sprayed  with  TDE. 

Toxicity  to  Larvae  in  Soil 

A  preliminary  test  was  made  in  the  laboratory  to  determine  the  relative 
toxicity  of  TDE  and  DDT  to  third-instar  larvae.     TDE  was  intimately  mixed 
with  Sassafras  sandy  loam  at  rates  equivalent  to  incorporating  1,  2,  5,  10, 
25,    50,  and  100  pounds  of  the  material  with  the  upper  3  inches  of  an  acre 
of  soil.     DDT  was  applied  at  5,  10,  25,    and  50  pounds  per  acre.     To 
facilitate  the  mixing  of  these  toxicants  with  soil,    dusts  containing  1  or 
10  percent  of  TDE  and  10  percent  of  DDT  were  used.     About  1/3  cubic 
foot  of  soil  was  placed  in  each  of  72  trays  18  inches  square  and  3  3/4  inches 
deep.     The  experimental  unit   consisted  of  6  trays  of  each  treatment  and 
6  trays  of  untreated  soil.     The  soil  was  brought  to  a  temperature  of  80°  F. 
and  maintained  at  this  temperature  during  the  experiment.     Fifty  third- 
instar  larvae  were  put  into  each  tray.     At  intervals  of  2,    3,    and  4  weeks 
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At  the  same  time  four  plots  in  the  same  localities  were  treated  with  DDT 
at  the  rate  of  25  pounds  per  acre  (250  pounds  of  a  10-percent  dust).     All 
applications  were  made  with  a  3-foot  fertilizer  spreader. 

Surveys  were  made  periodically  to  determine  the  effect  of  the  treat 
ments  on  the  larvae.     Fifteen  1 -square-foot  diggings  were  made  at 
random  in  each  plot,    and  an  equal  number  of  diggings  were  made  in 
untreated  turf  in  the  vicinity  of  each  plot.     The  number  of  larvae  found 
in  each  hole  was  recorded,    and  the  density  of  the  population  in  the  treated 
and  in  the  untreated  areas  was  estimated.     The  results  obtained  with  the 
1946-47  and  the  1947-48  broods  are  summarized  in  table  6. 

Table  6.  --Comparative  effectiveness  of  TDE  and  DDT  in  controlling 
larvae  of  the  Japanese  beetle  in  established  turf.     Rate  of  application, 
25  pounds  per  acre 


Location 
of  plots 


Date  of 

treatment 

(1947) 


Survey  made 
after  indi- 
cated weeks 


Brood 


Larval  pop- 
ulation per 
square  foot  in 
untreated  area 


Apparent  reduc 

tion  of  larvae 

(percent) 


TDE 


DDT 


Blairstown, 

May  20 

4 

1946-47 

14.6 

41.  7 

78.1 

N.J. 

17 

1947-48 

18.7 

83.  6 

99.8 

55 

1947-48 

5.5 

99.  5 

100.0 

Orange, 

May  26 

4 

1946-47 

7.6 

76.  2 

75.  4 

N.J. 

17 

1947-48 

23.8 

88.8 

99.4 

54 

1947-48 

16.0 

100.0 

100.0 

New  London, 

May  28 

4 

1946-47 

12.  1 

30.5 

10.  2 

Conn. 

17 

1947-48 

24.2 

49.6 

54.6 

54 

1947-48 

25.4 

82.  3 

79.  1 

TDE  was  slower  than  DDT  in  reducing  the  1946-47  brood  of  larvae  at 
Blairstown,    and  about  equal  to  DDT  against  this  brood  at  Orange  and  New 
London.     It  was  slower  than  DDT  against  the  1947-48  brood  at  Blairstown 
and  Orange  and  about  equal  to  DDT  at  New  London.     In  general  TDE 
seemed  to  be  slightly  less  effective  than  DDT. 

Summary 


In  preliminary  tests  at  Lebanon,    Pa.  ,    in  1946  for  the  control  of  the 
adult  Japanese  beetle  (Popillia  japonica  Newm.),    emulsions  of  TDE  and 
DDT  gave  comparable  results  on  hybrid  corn  when  applied  by  airplane  at 
the  rate  of  1  pound  of  toxicant  per  acre.     In  1947  wettable-powder  sprays 
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